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(67)[ABSTRACT OF THE DISCLOSURE] 

[SUBJECT OF THE INVENTION] 

It installs a plating part and a control part in the 
separate room, performs the operation which 
generates the contamination by dirty operation 
of a maintenance etc. in the room in which a 
control part is installed as much as possible, 
and makes maintenance operation of a plating 
part to the minimum, and provides a plating 
apparatus which does not create the problem of 
the contamination from a plating part, does not 
discharge 0 2 gas and H 2 gas at the same place, 
and has high safety . 

[PROBLEM TO BE SOLVED] 

In the plating apparatus which comprises a 
plating part 1 which performs plating, and a 
control part 2 which performs adjustment of a 
plating solution etc., the plating part 1 is 
equipped with the plating tank 1-2 which 
\W& 1 - 3 kV&$ak LX(DW. arranges by opposing the positive-electrode 
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too 1-4 £r*tl"l LT@B electrode 1-3 and the plated base plate 1-4 as a 

it L too # Srfr & 9 too l negative electrode to perform plating, as well as 

— 2£rJlr{[|L N WSp|52fitoo accommodating a plating solution 1-1, the 

1 — 1 ©filMuyxiil control part 2 is equipped with the adjustment 

2 — 1 , pj tank 2-1 which adjusts the component and/or 

Itfit 2 — l<Dtoo#ft£l — l(c concentration of a plating solution 1-1, and the 

tt^^J^^&Ai^^ffi^lfi liquid replenishment mechanism which injects 

£:Iri!U ^MU2 »llf 2 replenishment agent liquid into the plating 

-l<ttoo£§I$l<Z)too#1il solution 1-1 of the adjustment tank 2-1, it 

-2d:^fcotil-l £rHiii provided the liquid circulation mechanism which 

£^ZWl!$nmm$:zxtf, too circulates the plating solution 1-1 of the 

#35 1 1 (DUMl^W U adjustment tank 2-1 of a control part 2, and the 

^3^2141? 2 <D£flM^l£gL plating tank 1-2 of the plating part 1, and 

fc 0 installed the plating part 1 in 1st room, and the 

control part 2 in 2nd room. 








LvWN 
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Configuration example of plating apparatus related to this invention 
1: Plating part 
1-1: Plating solution 
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1-2: Plating tank 

1-3: Positive-electrode electrode 

1- 4: Plated base plate 
2: Control part 

2- 1 : Adjustment tank 
2-2: Replenishment tank 
2-3: Replenishment tank 



imm^mm] [claims] 

[ffhfcJSl ] [CLAIM 1] 

too 9 too A plating apparatus, in which in the plating 

too ^^^PS^^rtf t£ o 1r3 apparatus which comprises a plating part which 

Sl5^^^^5too#gg^ioV^ performs plating, and a control part which 

T\ performs adjustment of a plating solution etc., 

£uf2too#^fitoo#^£i|X^ said plating part is equipped with the plating 

•fSir^fc, WiWMMb&tf&b tank which arranges by opposing the 

LT©Mfco#ft$r>ff[p] LTS2 positive-electrode electrode and the plated 

tLfcot £ff ft 5 too £r base plate as a negative electrode to perform 

JriiL, plating, as well as accommodating a plating 

fjfSWSS : (5fitoo#^(0^c^& solution, said control part is equipped with the 

If/XUMfS.&MM't SPIlt adjustment tank which adjusts the component 

> f^PSMf Ofeo^tl^ and/or concentration of a plating solution, and 

#M£ftA1~5f$1§^M#£: the liquid replenishment mechanism which 

lis injects replenishment agent liquid into the 

mt^M^(DMM^ t Suffitoo plating solution of the adjustment tank, it 

^^Rcotoo £ <7)too provides the liquid circulation mechanism which 

lfiS£i*:5^iIi^^£iiS:»:J\ circulates the plating solution of the adjustment 

SulEtoo #g|Sfi^ 1 <7)^M(-ix tank of said control part, and the plating tank of 

IlU HufS^ffSSPfi^ 2 (7)^11 said plating part, and installed said plating part 

^i&ulL/cC: t %:¥fWLk1~Z)£> in 1st room, it installed said control part in 2nd 

o#§£fto room. 

[»*«2] [CLAIM 2] 

too£ £rt?fr 5 too#g|5<Jr , A plating apparatus, in which in the plating 
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apparatus which comprises a plating part which 
performs plating, and a control part which 
performs adjustment of a plating solution etc., 
said plating part is equipped with the plating 
chamber sectioned into the anode-side 
chamber and the negative-electrode side 
chamber by the ion-exchange membrane or the 
porous membrane, it arranges, in opposing, the 
insoluble positive-electrode electrode in this 
anode-side chamber and the plated body as a 
negative electrode in this negative-electrode 
side chamber, sandwiching this ion-exchange 
membrane or porous membrane, while 
accommodating electrolyte in this anode-side 
chamber, it structures to perform plating by 
accommodating plating solution in this 
negative-electrode side chamber, said control 
part is equipped with the adjustment tank 
sectioned into the anode-side chamber and the 
negative-electrode side chamber by the high 
film of ion selectivity, it arranges, in opposing, 
the soluble positive-electrode electrode in this 
anode-side chamber and the negative-electrode 
electrode in this negative-electrode side 
chamber, by sandwiching the high film of this 
ion selectivity, this anode-side chamber 
accommodates electrolyte in this 
negative-electrode side chamber while 
accommodating a plating solution, it structures 
to elute metal ion from this soluble 
positive-electrode electrode, it is equipped with 
the liquid replenishment mechanism which 
replenishes a plating solution or/and an additive 
agent to this anode-side chamber, and 
replenishes electrolyte or/and an additive agent 
to this negative-electrode side chamber, it 



7/24/2006 



7/45 Copyright (C) 2006 The Thomson Corporation. 



JP2000-160390-A 



XHOIVISOIM 



provides the liquid circulation mechanism which 
each circulates said electrolyte and a plating 
solution separately between the plating 
chamber of said plating part and the adjustment 
tank of a control part, 

It installs said plating part in 1st room and said 
control part in 2nd room. 



im*m 3 ] [CLAIM 3] 

Wsfcill XH2 {;:f£<fccD#)o A plating apparatus, in which in the plating 

^i^Ml-feV^-C, apparatus of Claim 1 or 2, said 1st room is a 

buIB^ 1 <DM>M.lt? V — I/jV— clean room and said 2nd room is a utility room 

AT'fe , itufE^ 2 OUEtlttZ whose degree of cleanness is lower than this 

^ y — A«t v) $ \) — clean room. 
WiSV^— x-f I/f-f/v- AT* 



[H#«4] [CLAIM 4] 

ft^ 1 ! 1 7!;^ 3 Oi/^-f tb7i^ 1 A plating apparatus, in which in the plating 

^ffiifecofeo^^Sfcfev^'C, apparatus of any 1 of claims 1 thru/or 3, the 

huIH^ 1 <£>gflJit-l&g£ti> ; 5>£> control part installed in said 2nd room is one, 

^%%ti^WlkX*foZ><D\z.-ft\^, while the plating part installed in said 1st room 

jtijlEf^OflSMtcIgM^ftSW is two or more. 

mmt i ot-fe s:t t 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[0 0 0 1] 



[0001] 



[»WO*"t-5ft*^»] [TECHNICAL FIELD OF THE INVENTION] 

^:^PJ{ifco#^gtcH 3# This invention relates to a plating apparatus. 

^^^^Mja7°p-irx^{cjoV^ Specifically, it is related with a suitable plating 

X^r^ifc^ ^'^<Dg;tiilz.&M apparatus to perform metal plating to base 
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too # SrJS^Wfd^fig^fto ^ plates, such as a semiconductor wafer, in a 

Sil^lt5t)©tfc2)o semiconductor manufacture process etc. 

[0 0 0 2] [0002] 

[PRIOR ART] 

^^{£IKii:/pi?^^f3\ too In the semiconductor manufacture process, the 

# X?StiIB^fflXf*±Bl^ffl <t L plating process is used abundantly as the object 
T^ffl^nxv>5 0 H5f±t£5f5 for wiring, or for with film. 

©: (7)@(Ofeo^gg(Z)tI^§r FIG. 5 is the figure showing the composition of 

7F-flH~Cfo<5o too^^fEttEl this kind of the past of plating apparatus. 

^i"6ct too§£[$l irlf A plating apparatus constitutes of the plating 

M%!>2 bfrhteV , too part 1 and a control part 2 so that it may 

^f2too£1f l-2£\ illustrate. 

2^fitt?Elf 2-2 tffi^Etf 2 And the plating tank 1-2 is installed in the 

- 3 /^tx{i£tLT^5o plating part 1, and the replenishment tank 2-2 

and the replenishment tank 2-3 are installed in 
the control part 2. 

[0 0 0 3] [0003] 

feo#1fl-2{c(±fco#^l A plating solution 1-1 is accommodated in the 

- 1 f£too#fl£l plating tank 1-2, in this plating solution 1-1, the 

- 1 *P^nfeMc!<^%£titc%k plated base plate 1-4 and the positive-electrode 
toot Sfe 1 - 4 t Pj|1i§lEl3* electrode (solubility) 1-3 with which the jig was 

(feffltik) 1 - 3 1 7^>tf [r] LX equipped oppose, and are arranged, between 

§Bfi£*U l£Mtoo#fi*£ 1 - this plated base plate 1-4 and the 

4 hWi^W^k 1 - 3 t <DWz.lt positive-electrode electrode 1-3, the plating 

to o # HM 1 — 5 fl 5 gM^c £ tiT power source 1-5 is connected. 

l^<5o i£*szf\ — 6 &l>* Moreover, a pump 1-6 and a temperature 

fiMtp^ 1-7 #Rtt e>*l, regulator 1-7 are provided, a plating solution 1-1 

^>"7 0 1 — 6{dcfc<9too#fl&l is sent to a temperature regulator 1-7 with a 

- 1 dS&Mffigg 1-7 fci£P> pump 1-6, it adjusts to the optimal temperature 
ft. l^tmj^i^Sn^ 1 — 7 ~C too for this temperature regulator 1-7 performing 

# SrtT* 5 plating, and reconstructs to the plating tank 1-2. 
£tlTtoo#4fl -2izm£ft 

Set b l^iott^o 
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[0 0 04] [0004] 

titl£fe2-3\ZitffifeWk§t<D1b The plating solution (for example, H 2 S0 4 

(^'J^fi*Bff^^^CDH 2 solution of fixed concentration) 1-1 of fixed 

1 — 1 z^i|X3££;ft concentration is accommodated in the 

X, feo#^2~5fi^>'7 0 2 replenishment tank 2-3, a plating solution 2-5 is 

- 7 tc J: 0 IBIf 3 £ ii L T t> o supplied to the plating tank 1 -2 through piping 3 

tfflf 1 - 2 JC^Ip =t 5 with a pump 2-7, the adding agent liquid 2-4 is 

^oT*5 9 , 2-2 (^(i accommodated in the replenishment tank 2-2, 

W&Wfc 2-4 &ifiL&£ti y 7t° the plating tank 1-2 is supplied through piping 4 

2 - 6 \Z. J; «3 ffif 4 Srii L with a pump 2-6. ' 

T£>o#fi 1 - 2 Ci^ln £2x5 At the time of a standup, the new plating 

«fc 5 M&oTt^'So aE± 9 B#(C solution 2-5 is thrown into the plating tank 1-2, it 

f40f LV^too #^ 2 — 5 ^ s feo analyzes a composition and concentration of 

#*ff 1 - 2 te&A&Jx, Ifil the plating solution 1-1 in the plating tank 1-2 by 

IdfiH^L&V^WSBT'fto the analyser which it does not illustrate at the 

#1f 1 — 2f*|(£>i6o#fl£l — 1 time of operation, the adding agent liquid 2-4 

«IMROll?rML, ffiti. and a plating solution 2-5 are supplied to the 

S&%.rfM&tfWTfe(Dmz.mft£ plating tank 1-2 from the replenishment tank 2-2 

ix3J:5£, M^ffif 2 - 2 or the replenishment tank 2-3 so that this 

3tW2 — 3frb : ffi$Mffl'(fc2 — 4 composition and concentration may be 

■^fto#f^2-5^^fco#1fl maintained by the fixed value. 

[0 0 0 5] [0005] 

$£>o#iStg 1—4 <!: ISfMlflUSi If a plating current is supplied electricity from 

1 - 3 <D?m\\z.#>'D%MM 1 — 5 the plating power source 1-5 between the 

7^b#>o #fE?5it&j§11l , t"'5 £ , plated base plate 1-4 and the positive-electrode 

J§fl¥tt£>HM£HJS (0>Jx.fi\ "a electrode 1-3, the metal ion (for example, Cu 2+ ) 

V l/MMW) 1 — 3 7^b#cfctj£ discharged from the soluble positive-electrode 

#y (0iJxJi\ Cu electrode (for example, phosphorus-containing 

2+ ) fi^feo # 36^ 1 - 4 copper electrode) 1-3 will attach to the surface 

ffit-tt^ U o of the plated base plate 1-4, a metal plating film 

f&ZfoZo HMSflMl 1 - 3 fifc is formed. 

o#f$ 1 — 1 cpi'&M'f $"y$: Since the positive-electrode electrode 1-3 

#ctfj LTrBULTVK />^ v ^ discharges and exhausts the metal ion in the 
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iztmmmu 1 - 3 

[0 0 0 6] 

±is* o § mw z% v * ft o # 

t H lift Ateft-T 

o 



plating solution 1-1, it needs to exchange this 
positive-electrode electrode 1-3 regularly. 

[0006] 

In the plating process using the 
above-mentioned plating apparatus, a plating 
solution is a solution containing a metal ion, and 
if it attaches to a member, the metal ion will 
precipitate and it will attach. 
Moreover, the adhering metal may be 
transferred or encroachment diffused. 
Moreover, if a plating solution or its mist is 
vaporized, crystallization will precipitate it, a 
solid powder arises. 

A these metallic attachment and crystalline 
powder constitute a contamination of a clean 
room, a semiconductor wafer, and circuit 
material. 



[0 0 0 7] 

tcwm fcGjRjjw & &m * o # 

±f£feo 1 2 
Oi**2-2, ffi^rf 2-3 



[0007] 

In a semiconductor manufacture process, if 
these plating treatment is performed in a clean 
room when embedding the fine wiring slot 
formed in the surface of a semiconductor wafer 
by metal plating, it is convenient in respect of a 
production control etc. 

However, when the plating apparatus which is 
made up of the above-mentioned plating part 1 
and a control part 2 is installed in a clean room, 
it must install the replenishment tank 2-2, the 
replenishment tank 2-3, a liquid analyser (not 
shown), etc. of a control part 2 in a clean room, 
and the problem of the above contaminations 
arises at the time of maintenance operation. 
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CliM©*o|ii- 2 4 
tP»1tl-3 lSrJUiU 
M 2 (cffi^M 2-2,2-3, 
2-17,2-2 3^if5 0 
feo#§Pl»i6o#^l-24 

fi-f ^SfcR 1-25 -CBMS 
iil-24at M« 1 - 

2 4 b^E^sn, mj*>& 
■*K i - 2 5 ^h-Qwmm. 
^mnm^mmm 1-23 
*mm®m 1 - 2 4 b 
#s«i-4^^LT@aet 

TV^ 0 



[0008] 

FIG. 6 is the figure showing the example of 
composition of the plating apparatus which 
used the insoluble positive-electrode electrode 
of the past. 

A plating apparatus constitutes of the plating 
part 1 and a control part 2 so that it may 
illustrate. 

And in the plating part 1 , it comprises the plating 
chamber 1-24 and adjustment tank 1-31 of a 
hermetic type, it comprises the replenishment 
tank 2-2, 2-3, 2-17,2-23 in a control part 2. 
As for an anode-side chamber 1-24a and 
negative-electrode side, the plating chamber 
1-24 of the plating part 1 is sectioned into 
chamber 1-24b by an ion-exchange membrane 
1-25, it sandwiched this ion-exchange 
membrane 1-25, and it opposed the plated base 
plate 1-4 in the anode-side chamber, and the 
negative-electrode side arranges the insoluble 
positive-electrode electrode 1-23 to it at 
chamber 1-24b. 



[0 0 0 9] 

Mtf 1-3 1IW Jr^tti&m 

1 -2 7-e||«il-3 1 a 

tmrnwrni- 3 1 b^g^s 

tk/vx-mu^m 1 - 3 1 a \z.m 
ftmwMmnm 1 - 2 8 
« 1 - 3 1 b immnm 1 - 

2 9Sr*f|6]L"CIBKLTV>5.o 

WiUnM \ - 2 st mmmm 1 
- 2 9 (Dmiammmmm 1 - 

3 3ds&8fc$*i-C^S 0 1 



[0009] 

As for an anode-side chamber 1-31 a and 
negative-electrode side, an adjustment tank 
1-31 is sectioned into chamber 1-3 1b by an 
ion-exchange membrane 1-27, it sandwiched 
this ion-exchange membrane 1-27, and it 
opposed the negative-electrode electrode 1-29 
in anode-side chamber 1-31a, and the 
negative-electrode side arranges the soluble 
positive-electrode electrode 1-28 to it at 
chamber 1-31 b. 

Between the positive-electrode electrode 1-28 
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il-3 1 a (;:(i#>o #fl££ri& and the negative-electrode electrode 1-29, the 
3£ L v HMtifliJiE 1 — 3 1 b (dfi adjustment-tank power source 1-33 is 

fl$?M£i|X^L-CV^<5 0 fldjgttf connected. 

Ml-3 3^biSIHl- It accommodates a plating solution in 

2 8^iitil-2 9or H 1lc anode-side chamber 1-31a, the 
¥Jrfe<D^}±$;ft\M-f 5 1, feffl negative-electrode side has accommodated 
ikomfaMW 1-28 frb&m electrolyte in chamber 1-31b. 

-i yty&ffitti'i'&o When a fixed voltage is impressed from the 

adjustment-tank power source 1-33 between 
the positive-electrode electrode 1-28 and the 
negative-electrode electrode 1-29, it elutes a 
metal ion from the soluble positive-electrode 
electrode 1-28. 

[0 0 10] [0010] 

MfflfH 1-31 (DWsfiiWM 1 - As for the negative-electrode side of the plating 

3 1 a Obb^^'jfcl - Uttfy chamber 1-24, with a pump 1-14, the plating 
7 p l-14{Cj;«9, 7^/u^l solution 1-1 of anode-side chamber 1-31 a of an 
- 1 6#.Wi 1-20 SriiL adjustment tank 1-31 is supplied to chamber 

(Dmmm^. 1-24b through a filter 1-16 and piping 1-20, as 

1 - 2 4 b PtlHi for a negative-electrode side, the electrolyte of 
il-3 1 b«ti^tt#^7' chamber 1-31b is supplied to anode-side 
1-1 5(cj;i97^/^^l-l chamber 1-24a of the plating chamber 1-24 
7S.tMBW 1-2 l£i§LT#) through a filter 1-17 and piping 1-21 with a 
o^ll-2 4«||gl- pump 1-15. 

2 4a {cWife&iiZ) £ 9l^fto Moreover, the electrolyte 1-22 of anode-side 
Ti/^-So Sfc, i6o§^l— 2 chamber 1 -24a of the plating chamber 1-24 and 

4 0MiRiJ^l - 2 4 a (DIM? the plating solution 1-1 of chamber 1-24b is 
il-2 2 RTf^tiUM'M 1 — 2 designed to return to negative-electrode side 
4 b©fto|S l — i (i^ti^ chamber 1-31b and anode-side chamber 1-31a 

Efflf 1 - 3 1 (DBBMM 1 of an adjustment tank 1-31 , respectively. 



-3 i bRummwmi -3 1 

[0011] [0011] 

fco^tl-2 4co|^Hfl;® 1 It impresses a fixed voltage from the plating 
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-23 

■5 0 



o^Si l — 4 
S^S 1-4 (D^ffi 

2 4"C«>o#j&SfT 

Cu 2+ ) 

3 l^fctt&Sih, 



power source 1-5 between the 
positive-electrode electrode 1-23 of the plating 
chamber 1-24, and the plated base plate 1-4, a 
metal plating film is formed in the surface of the 
plated base plate 1-4 by supplying electricity a 
plating current to . this positive-electrode 
electrode 1-23 and the plated base plate 1-4. 
By performing plating by the plating chamber 
1-24, the metal ion (for example, Cu 2+ ) 
consumed is replenished from an adjustment 
tank 1-31. 



[0012] 

mw& 1-23 ^mM&<om 



- 3 1 <D®mW& 1 - 2 8 »4£ 
3& 1-23 (Dft&fr b0 2 tf 

xtftktti&ti. nsm-3 1 
(Dmmmm 1-29 <Dj&m*b 



[0012] 

As mentioned above, when using the insoluble 
electrode for the positive-electrode electrode 
1-23 of the plating part 1, it does not need 
positive-electrode electrode exchange, but the 
part maintenance operation decreases. 
However, the positive-electrode electrode 1-28 
of an adjustment tank 1-31 needs maintenance 
operation of exchange. 

O2 gas is discharged near the positive-electrode 
electrode 1-23 of the plating chamber 1-24, h 2 
gas is discharged near the negative-electrode 
electrode 1-29 of an adjustment tank 1-31, 
these gas are not discharged in terms of safety 
preferably in the clean room which is the same 
room. 



[0 0 13] 



[0013] 



[%Wi>m&:l> X 0 t-f 51 [PROBLEM TO BE SOLVED BY THE 

S§] INVENTION] 

#^9?f2±#i<D,£ld^3fcT&£ In the plating apparatus which this invention 

fctchC0X\ #> o # §|5 1 IfilSfl was made in view of the above-mentioned point 
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of view, and is made up of a plating part and a 
control part, it installs a plating part and a 
control part in the separate room, it performs 
operation which the contamination by dirty 
operation of a maintenance etc. generates in 
the room in which it installs a control part as 
much as possible, and makes maintenance 
operation of a plating part into the minimum, it 
aims at providing the plating apparatus with 
which the problem of a contamination occurs 
from a plating part and as for which things are 
not. 



[0 0 14] [0014] 

£7c N IH— W>¥JHz.0 2 1J7.tH 2 Moreover, it aims at 0 2 gas and H 2 gas not 
^'^T^i&tij £ti<5 bfi' i ?£< , being discharged to the same place, and 
^^t^oQiftji^&o #S?fi?rSW ' providing a high safety plating apparatus. 



[0015] 



[0015] 



tw, HMim£l&l!£L-C0>ttE 
« mu ti o # fi£ / 



[MEANS TO SOLVE THE PROBLEM] 

In the plating apparatus which is made up of a 
plating part in which invention of Claim 1 
performs plating in order to solve the 
above-mentioned problem, and a control part 
which performs adjustment of a plating solution 
etc., a plating part comprises the plating tank 
which opposes and arranges the plated body as 
the positive-electrode electrode and a negative 
electrode, and performs plating while 
accommodating a plating solution, a control part 
comprises the adjustment tank which adjusts 
the component and/or concentration of a plating 
solution, and the liquid replenishment 
mechanism in which it injects a replenishment 
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o#W £:<£>£>o#?j££fli^£i4: agent liquid into the plating solution of this 
fr^MMW^^Wttf , £>o adjustment tank, it provides the liquid circulation 
fijg 1 wfflllfCsSit IfSlgfl mechanism which circulates the plating solution 



2 ©asi 



'~1 ~r ^-/LI 



L r t of the adjustment tank of a control part, and the 
plating tank of a plating part, and installs a 
plating part in 1st room, it installed the control 
part in 2nd room. 

It is characterized by the above-mentioned. 



[0 0 16] 

a>bfc5*o # Satis 
KftmfitrKtttflllll^tMtt 

&£*riS]LTKau iim 



[0016] 

Moreover, in invention of Claim 2 to the plating 
apparatus which is made up of a plating part 
which performs plating, and a control part which 
performs adjustment of a plating solution etc., a 
plating part comprises the plating chamber 
sectioned into the anode-side chamber and the 
negative-electrode side chamber by the 
ion-exchange membrane or the porous 
membrane, it sandwiches this ion-exchange 
membrane or porous membrane, and it 
opposes the insoluble positive-electrode 
electrode in this anode-side chamber, opposes 
the plated body as a negative electrode in this 
negative-electrode side chamber, and arranges, 
while accommodating electrolyte in this 
anode-side chamber, it comprises so that a 
plating solution may be accommodated in this 
negative-electrode side chamber and plating 
may be performed, a control part comprises the 
adjustment tank sectioned into the anode-side 
chamber and the negative-electrode side 
chamber by the high film of ion selectivity, it 
sandwiches the high film of this ion selectivity, 
and it opposes the soluble positive-electrode 
electrode in this anode-side chamber, opposes 
the negative-electrode electrode in this 
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X$faMffl&t£&faMl&lz19Mftil negative-electrode side chamber, and arranges, 
Xfe/Rl£ffiM#\ : fc$i3£ir%ifc this anode-side chamber accommodates 
ffi^fiSfi&r^if too#£f<7) electrolyte in this negative-electrode side 
fto#^<hWSp|5^I^^1f chamber while accommodating a plating 
X*WMlfcRVt£><o cFf&^r^il^ solution, it comprises so that a metal ion may be 
tiWl*\z.Wi&&1£ZWlffi&Wfo eluted from this soluble positive-electrode 
£rlx}1\ too 1 (DgflM electrode, it comprises the liquid replenishment 

dixit L N If J®g|Sfi^ 2 (DUM mechanism which replenishes a plating solution 
dixit L/c r t^W^t^^o or/and an additive agent to this anode-side 

chamber, and replenishes electrolyte or/and an 
additive agent to this negative-electrode side 
chamber, it provides the liquid circulation 
mechanism which each circulates electrolyte 
and a plating solution separately between the 
plating chamber of a plating part, and the 
adjustment tank of a control part, and installs a 
plating part in 1st room, it installed the control 
part in 2nd room. 

It is characterized by the above-mentioned. 

[0 0 17] [0017] 

±I2<£> <fc o {d#>o#gPfi^ 1 <D It installs a plating part in 1st room as 

^MdlxgU W3SMi^2tf) mentioned above, since dirty maintenance 

UM^WWi LfcZ t dJ: *9 , to operation of implantation of the additive agent 

o#^©/£#<DpSIWfcJfctf)$s for adjustment of the component of a plating 

fln^JO&A-^ i&<D$&<Dfgi&^ solution, extraction of the plating solution for 

to o # ?$<D?fiJgf§g, fiJc^^tFr mixing of other liquid, the temperature control of 

(Dtcib(Otbo^^(D^lii^oy a plating solution, and componential analysis, 

—v'^ti^ yrfy^^ili, etc. can be performed by having installed the 

to o # §B ri* ISfll $ tiT V ^6 ^ 1 control part in 2nd room by concentrating in 2nd 

(DUMt figiJ<7)W3£M*lxit £ room in which the control part different from 1st 

^tXV^5^ 2 (D^Mk^CM^ 1 L-T room in which the plating part is installed is 

ftta 0 <fc 0 fci" 3 ^ £ d 5 "C# 5 installed, the problem of a contamination hardly 

fcto, too^gfl^b^^^^M happens from a plating part. 
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[0 0 18] [0018] 

^/c.ft^ 1 ! 2 dffi<!c<7)^!^{i, Moreover, since the above-mentioned 

±f2^/$£Sffli~5<DT\ £>o composition is used for invention of Claim 2, O2 

# p(5^ o # il W^j^^ttiMii gas occurs near the insoluble positive-electrode 

Wffi0>ifif£*>5>O 2 electrode of the plating chamber of a plating 

1^Mffi<DMWW<D^$zWM part, h 2 gas occurs near the negative-electrode 

(Di5:i§ ^^H 2 #^#^£i~<5 electrode of the adjustment tank of a control 

rf\ &^%mt*§mmm*(D part. 

^M^Ixft^ftTV^/i^ 0 2 However, the plating part and the control part 

1S7s t H 2 # -*# s IpJ— ^Ef are installed in the separate room, therefore 

lii&friZ)^ <b&< , S'J^^^M It becomes a high safety plating apparatus by 

(w^tbi"5 i 'C^^tt^r^V^ discharging to atmospheric air separately, 

feo^^fit fc<5 0 without discharging 0 2 gas and H 2 gas to the 

same place. 

[0 0 19] [0019] 

S fc, If 3 ^fSiSc<7)^P^fi, Moreover, in invention of Claim 3 to the plating 

ff^il 1 XH 2 (vifSft^too # apparatus of Claim 1 or 2, 1st room is a clean 

^g^fel^T, miwSRMfi^ room. 

V —y/u— Atfc 9 , I? 2 <7)£fl It is characterized by 2nd room being a utility 

MH!£^ y -y;i/-AJ: 9 ^ y room whose degree of cleanness is lower than 

— ^S?){g;V^— r ^ y -r ^/^ this clean room. 

[0 0 2 0] [0020] 

±f£GQck 9 (ci*o#t|5^IxE^ Let 1st room in which a plating part is installed 

ti^^l (D^M^^ y — WW- as mentioned above be a clean room, making 

AtL, ifSpft^ixlL^tlS^ into a utility room 2nd room in which a control 

2 1)7^/^- part is installed, it concentrates by the utility 

J*birZ)Z- i: m <fc 0 , ±IE^— room in which the control part is installed, and 

x-r yrty^M^fl can perform dirty maintenance operation above. 

pfl^igft^i^TV^^-— x ^ y Therefore, it can avoid a contamination of a 

x^/^^i^"T:^ ,: t :, LTtT& 9 i clean room as much as possible. 
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[0021] 

Moreover, in the plating apparatus of any 1 of 
claims 1 thru/or 3, it is characterized by 
installing the analyser which extracts some 
plating solutions of an adjustment tank and 
measures an analysis and/or concentration of 
the component in 2nd room. 



[0 0 2 2] [0022] 

£fc, if?5£i|l 75/31 3 tfn^-f fri Moreover, in the plating apparatus of any 1 of 

7^1 (cfE^^fco^^gt^jol^ claims 1 thru/or 3, it provided the temperature 

T, MMW \zit.i\5L&&tiZ)i$.(D regulator which adjusts the temperature of the 

£S SriPlli~<5 ?BiiS:flifi#!3rj!8 liquid accommodated in the adjustment tank. 

lite Z t ^W'^t't^o It is characterized by the above-mentioned. 

[0 0 2 3] [0023] 

£ fc, Itsfcil 4 fclEffefl>BW Moreover, in invention of Claim 4 to the plating 

ft 1 lb 3! 3 (D^^-ffifr 1 \z. apparatus of any 1 of claims 1 thru/or 3, the 

IBicCOfco tiSS^fcv^T, ^ control part installed in 2nd room is 

1 0)RBM{ds&§£;ft<5£>o#gB characterized by being one to the plating part 

frWkXhZ) (D^M U % 2 <D installed in 1st room being plurality. 



[0 0 2 4] 



[0024] 



sir, ^mw^mmmmmz 
mm\cm^"xmm-r^ 0 mi 
i**%w im 5 #>o £ 



[EMBODIMENT OF THE INVENTION] 

Hereafter, based on drawing, it demonstrates 
the example of Embodiment of this invention. 
FIG. 1 is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 

In FIG. 1, the part which attached the same 
code as FIG. 5 being the same, or the 
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1 K^-f «fc ?f£, #>o#g|$ 1 £ 

y — ^rossv^ i ©awswR 



considerable part is shown (suppose hereafter 
that it is similar also in other drawing). 
As shown in FIG. 1, this plating apparatus is 
made up of a plating part 1 and a control part 2. 
The plating part 1 is installed in 1 st room where 
the degree of cleanness of a clean room etc. is 
high, a control part 2 is installed in 2nd room 
where the degrees of cleanness, such as a 
utility room, are low. 



[0 0 2 5] 

#iR££ixfc*o#1ff l - 2£ 
MS 1 - 3 £f&ftfcg*$ 
Si - 3 <b$t*o#Sfel -4 

i-7fi«asmii5ii-cfe«5, * 

o#«l - 2Wottl- 
1 1 - 6 "CaggSiiS 



[0025] 

The plating part 1 comprises the plating tank 
1-2 in which the plating solution 1-1 was 
accommodated, in the plating solution 1-1 of 
this plating tank 1-2, the plated base plate 1-4 
with which the soluble positive-electrode 
electrode 1-3 and a soluble jig were equipped 
opposes, and is arranged. 
Between this positive-electrode electrode 1-3 
and the plated base plate 1-4, the plating power 
source 1-5 is connected, a plating current is 
supplied electricity from the positive-electrode 
electrode 1-3 to the plated base plate 1-4. 
Moreover, 1-6 is a pump and 1-7 is a 
temperature regulator. 

The plating solution 1-1 in the plating tank 1-2 is 
sent to a temperature regulator 1-7 with this 
pump 1-6, it adjusts to a suitable temperature to 
perform plating, and reconstructs to the plating 
tank 1-2. 



[0 0 2 6] [0026] 

HSpG 2 \% s 2 — 1 , ffi A control part 2 comprises an adjustment tank 

2-2RlMl£W2-3& 2-1, the replenishment tank 2-2, and the 

111, — 1 fcfiPISg replenishment tank 2-3, the adjusted plating 
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£itfc#>o # 1 — 1 solution 1-1 is accommodated in an adjustment 

ti. $tftW 2 - 2 fcltmiJUMW tank 2-1, the adding agent liquid 2-4 is 

2-4 #=J|X^£tK MSHf 2 - accommodated in the replenishment tank 2-2, 

3 ^f±BT£il££:<Z>£>o (#J the plating solution (for example, solution which 

;if£fif£#Jg<^l&$5|$r±ffc£: made the cupric sulfate of fixed concentration 

Ltcfem 2 - 5fri&®£]nX the agent) 2-5 of fixed concentration is 

V ^n#Jf& 2 - 4 fi^° ^7° accommodated in the replenishment tank 2-3. 

2 - 6 t£ J; 0 IB Iff 2 — 8 £ri§ L The adding agent liquid 2-4 is supplied to an 
XMWtW 2-1 fd#t£££tL5 J; adjustment tank 2-1 through piping 2-8 with a 
5td/ < £oT:& 1 9 > #>o 2 — pump 2-6, a plating solution 2-5 is supplied to 
5 ltti-°>y° 2 - 7 \z X <0 SBW 2 an adjustment tank 2-1 through piping 2-9 with 
- 9 £iILTf|glf 2-llci a pump 2-7. 

[0 0 2 7] [0027] 

pjUff 2 — 1 <!: #)o 1 — 2 The adjustment tank 2-1 and the plating tank 

t fiSBW 3 &01BW 4 -?g$c$ 1-2 are connected for piping 3 and piping 4, the 

tlXto >9 , Plltflf 2 — 1 co£>o plating solution 1-1 of an adjustment tank 2-1 is 

#7i£l-l{i#^7°2-l 0 sent to the plating tank 1-2 through a filter 2-11 

J;i97^/v^2-l lRtfffitg and piping 3 with a pump 2-10, the plating 

3 £rj§oT#)-o 1 — 2 [d^ solution 1-1 of the plating tank 1-2 is sent to an 

fto^f l-2©fcot adjustment tank 2-1 through piping 4 with a 

Sl-lli*°y7'l-8ia^ pump 1-8. 

IBW4 &ri!oTffg1§2 - 1 K That is, piping 3, a pump 2-10, a filter 2-11, 

x^htiZ) <fc 9 l^^oTV^-So o piping 4, and a pump 1-8 comprise the 

S"9SBW3, *V7'2-1 0> plating-solution circulation mechanism which 

7 4 2 — I 1, IBH 4 circulates a plating solution 1-1 for between an 

^7° 1 - 8 HS1f 2-1 adjustment tank 2-1 and the plating tanks 1-2. 
t feo 1 - 2 (7)P B ^feo # 
^1 - 1 £tfSt£-B:5#>o#^ 

[0 0 2 8] [0028] 

±fe#/j£tf> * o § ^gtcijo In the plating apparatus of the above-mentioned 

X, ■ib-i^MM 1 — 5 fchrftfe composition, by impressing the voltage of a 

W.(DMi£ %Wl)W-t % b\z. fixed value from the plating power source 1-5, 
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9, feMfe<7)WiUn the metal ion (for example, Cu 2+ ) discharged 

^yvilS) 1 — 3 ^ib^tt} from the soluble positive-electrode electrode 

Ztitz-feM-i (#JxJ2\ C (for example, phosphorus-containing copper 

u 2+ ) (2l£#>o 1 -4co electrode) 1-3 attaches to the surface of the 

^®l^##L, 4^£>o#J|g/^ plated base plate 1-4, a metal plating film is 

Mf&£fLZ) a feo§Mo^ formed. 

ir^feo^S^S 1 - 4(0%±W&. In connection with continuation of plating 

i£ctc#v\ #>o l — l co,tt operation, and the treatment number of sheets 

fife. ^&I/J6o#|£S«fb of the plated base plate 1-4, a composition, 

"f&/^> ^CD^-ffccDt^St^ concentration, and the amount of plating 

C'T, Plliffl? 2 — 1 2 solutions of a plating solution 1-1 vary, therefore 
-2(DmMMm2- According to the state of the change, it 

2-3co£>o#f$2-5 replenishes the adding agent liquid 2-4 of the 

U £>o l - l (DB.f8.RXf replenishment tank 2-2, and the plating solution 

M$.&f%7£.(DimzBW-fZ) 0 t£ 2-5 of the replenishment tank 2-3 to an 

*d\ %!3tW 2-2 (DWilNfflifc 2 adjustment tank 2-1 , it maintains a composition 

- 4 t LTfi, and concentration of a plating solution 1-1 to a 
y^r— , i/^y—, ^rt!i7S fixed value. 

tfH C 1 co^-£») ^sffl ^ P> In addition, as an adding agent liquid 2-4 of the 

ft<5o replenishment tank 2-2, an organic adding 

agent liquid (a polymer, a leveler, a carrier, and 
mixed solution of HCI) is used. 

[0 0 2 9] [0029] 

±f£co <fc o\z.)bo%%\%:9 x ) It installs the plating part 1 in 1st room where 

— J*^<D? y —>!£(DM the degree of cleanness of a clean room etc. is 
1 cD^lll^lxfL L, WSbR high as mentioned above, by installing a control 

2 =r 4 y y-^jv— i^co part 2 in 2nd room where the degrees of 

9 y — y^co|g;V^2cD$PM{c cleanness, such as a utility room, are low, it 

l§:Si~<5 itlci!), ^ y — ^ becomes only the clearing work of the soluble 

^coiftv^lcog&MT'fi, positive-electrode electrode 1-3 in 1st room 

tttf>KMS^£l — 3£>£tfcf1^ where the degree of cleanness is high, it 

(DfybteV, fSgfl 2 -C*t& 9 performs dirty operation of the tuning of a 

feot^coiiftf^H^cD^— r plating solution etc. which it performs by a 

-T ftf^Ufi^ V — ^Sco{£v^ control part 2 in 2nd room where the degree of 

2 (DUMfVrte 9 <OT\ W, 1 co cleanness is low. 
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&M&ff%k1~ 5&*Ui4>&< Therefore, a possibility of contaminating 1st 

•So Sfcx txW-^^—^&jKc? room decreases. 

< i&^ir-r5M£tf2 S:^ V — Moreover, it installs the control part 2 which 

y%.<oi&\,^Wi 2 (D^m^nMi- needs an installation space greatly in 2nd room 

<5<£>-C\ ? V —l/f^fD^^mM where the degree of cleanness is low. 

ft<g 1 (DgfiM.CD^zW.x^'— Therefore, it can economise the installation 

tn#\JT?# -So space of 1st precious room where the degree of 

cleanness is high. 



[0 0 3 0] 

1 - 9 i-S* $ ft/ci$A6 o 
l - 4 ^7fc5p|CBB*$ 

l - 3 # 

tit % m&emMci -9 

l o 

»o#«fl-2©Ji»*r*ffl-t- 
111 -3fctt»o#ffil- 1 

£f ffi-f S * o # waj 

p i - 3 a asjiMJteft, 

Jj&fr—isy? 1-11 t'lo 
i:^— v-v^i - l ltfto^ 

^1-1 M#)o#S}£l - 4 



[0030] 

FIG. 2 is the figure showing the example of 
other composition of the plating apparatus 
based on this invention. 

The plated base plate 1-4 by which the upper 
part of the plating tank 1-2 of the plating part 1 
was equipped with this plating apparatus at the 
base-plate holder 1-9 is arranged horizontally, 
under this plated base plate 1-4, the soluble 
positive-electrode electrode 1-3 provides a fixed 
intervals, and is arranged. 
Moreover, the base-plate holder 1-9 is arranged 
by the sealing member 1-10 so that the upper 
part of the plating tank 1-2 may be sealed. 
Much plating-solution jet-nozzle 1-3a which 
ejects a plating solution 1-1 is formed in the 
positive-electrode electrode 1-3, after that, it 
has covered the direction by casing 1-11. 
That is, it comprises the positive-electrode 
electrode 1-3 and the nozzle which ejects a 
plating solution 1-1 toward the plated base plate 
1-4 by casing 1-11. 



[0 0 3 1 ] [0031] 

£fc, WSgfl 2 <Df|SW 2 - 1 Moreover, a temperature regulator 2-15 and a 
CliflAHII 2-1 5AXf# pump 2-14 are provided in the adjustment tank 
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y-J 2-14 tftBitf hfi. 8HSE 2-1 of a control part 2, it is arranged so that the 

tf2-lrtiOtoo#^l — lco temperature of the plating solution 1-1 in an 

aSSr0fS»fiS^*6WF"C# 5 adjustment tank 2-1 can be maintained to fixed 

J: 5Kl/jioTV*3 0 £/c, 1fS temperature. 

fB2{;ififlttS*2-ia»P>i&o Moreover, the analyser 2-26 and the 

$4ffl-2lc3!&;h/5#>o$ft replenishment tank 2-17 which analyze a 

1 — 1 o£I$&U^JS!£##rf composition and concentration of the plating 
5##f£!S 2-26 RXftfiltW solution 1-1 sent to the plating tank 1-2 from an 
2-17 ffifSttt P)*ltV^, adjustment tank 2-1 are provided in the control 
*t3te» 2-17 <£>}?s«Ji& 2 - part 2. 

2 0fiJt?y7°2- 1 81IJ; 1912 The adding agent liquid 2-20 of this 
H2 - 1 9 £iILTl)plitfil2 - replenishment tank 2-17 is supplied to an 
1 l-f&ln $iiS«t9^/«CoTV^ adjustment tank 2-1 through piping 2-1 9 with a 
<5 0 pump 2-18. 

[0 0 3 2] [0032] 

±fE£>o#i£|i£)£>o#g|$ l (4 The plating part 1 of the above-mentioned 

? y — V)V— A^fD? V plating apparatus is installed in 1st room where 

coiwj v ^ l cogPMtc^g £ ti, the degree of cleanness of a clean room etc. is 

fia5 2fii-f^ Uf^^- high, a control part 2 is installed in 2nd room 

J±^(D? V — yj£<D$k\i^$fc2 <D where the degrees of cleanness, such as a 

pfllt^lxlL^tiSo Pffi}f2— utility room, are low. 

1 £>«>o#f£ 1 - 1 it^yzf2 The plating solution 1-1 of an adjustment tank 

- 1 0 \z i <0 7 -i jv? 2 - 1 1 2-1 is sent to the plating tank 1-2 through a filter 

&t>*IEW3 £iioT£>o#til 2-11 and piping 3 with a pump 2-10, from 

-2(c^bttv WiWiMMl — 3 plating-solution jet-nozzle 1-3a of the 

coa6o#^»fttiP 1 — 3 a positive-electrode electrode 1-3, it ejects toward 

l^iOo^S^ l - 4 ItZfafr the plated base plate 1-4. 

oTftli^^So fto#W l - The inside of the plating tank 1-2 is full of the 

2rtfiit>o#i£l-l $ plating solution 1 -1 . 

tiT V * -So &§®fll@ 1 - 3 t ffi. By impressing the voltage of a fixed value from 

feo#Ste 1 — 4 (DWHztelsb i the plating power source 1-5 between the 

#ttaS 1-5 A»e>9f>£fitwWE positive-electrode electrode 1-3 and the plated 

&EP;()Dl-<5 r t fdJ: •) , MMi% base plate 1-4, a plating current supplies 

il-3 # o 1 — electricity from the positive-electrode electrode 

4^tb<o£ttM&&ML4kRib 1-3 to the plated base plate 1-4, and a metal 
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0 tflg^frM^ti^o plating film is formed. 

[0 0 3 3] [0033] 

MWEW 2 — l^)^feo#|fl— A composition and concentration of the plating 

2 \Zt& h frl <5 o # ^ 1 — 1(75 solution 1 -1 sent to the plating tank 1 -2 from an 

«S«(i«t2-2 adjustment tank 2-1 are analyzed by an 

6 *Tr##f£ti> S£##f^^:fcls analyser 2-26, based on this analysis result, it 

JS^Efit 2 — 2*>k$S/JI] supplies the replenishment tank 2-3 to the 

2 - 4 £\ ffi3te1f 2 - 3 plating solution 2-5 for the adding agent liquid 

^feo^i2-5^1i2- 2-4 to an adjustment tank 2-1 from the 

1 ^m$-f 6o 2 - replenishment tank 2-2. 

1 7 ^ Pj^PSJffi 2 — 20 £rtt Moreover, it replenishes the adding agent liquid 

5fc-f5 0 ^Mimatbbo^m 2-20 from the replenishment tank 2-17. 

&l$fc£<#£?Tft^»ttitti There are a starter additive agent (Make-up 

1 — 3 oSEl:^7 y97 4f\s additives) required in order to perform a dummy 
A£^j$^3fc<£tCi&lf $ plating to an adding agent liquid at the time of a 

— 9 #P #J ( Make-up plating start and to form a black film in the 
additives) fco#ill5ilM surface of the positive-electrode electrode 1-3, 
R#t£ifrlS?& !i "fX/^y v'-y— $s and a replenisher additive agent (Replenish 
Jp^J (Replenish additives) ^ additives) required at the time of continuation of 
£>3o ffi^Slf 2-1 7©iW plating operation. 

$2-2 Ofirox^ — ^jjSftl The adding agent liquid 2-20 of the 

MWlX'h <9 , ffi^f 2-2 (Dfa replenishment tank 2-17 is this starter adding 

M\WL 2-4li!J^l/-yi/t agent liquid. 

^Wltfcic The adding agent liquid 2-4 of the 

replenishment tank 2-2 is a replenisher additive 
agent. 

[0 0 3 4] [0034] 

±!EE> <fc 9f-#>o^£|$l£r^y It installs the plating part 1 in 1st room where 

— >vw- J±^(D? V — ^^(T>% the degree of cleanness of a clean room etc. is 

1 roSBMK&g U WMU high as mentioned above, by installing a control 

2 -r-r y r >f/W— A*£<7) part 2 in 2nd room where the degrees of 
9 2 (DfiUMkfc cleanness, such as a utility room, are low, the 
Ixfi-f 5 t\z. X 9 , Hi (c^; effect similar to the plating apparatus of 
i"^fijcWfco#^gt[^|^|©^ composition of being shown in FIG. 1 is 
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-10^7^H2-l 
^fftnts 2-15 fc^aSBKR 



obtained. 

It particularly provides the pump 2-10 and filter 
2-11 for a plating-solution circulation, and a 
temperature regulator 2-15 in a control part 
here, and since it installs in 2nd room where the 
degree of cleanness is low, it can also perform 
maintenance operation in 2nd room, therefore 
It is desirable. 



[0 0 3 5] 

#>o#£|5liC 

if U i££>o£^i - 2 
ffi*o#S«i - 4 £*Jg#M4 
OlSlI 1-23 j&s*fr|Rj LT 

l-4t MM 1-2 
3©WlC>f *>£aURl-2 5 
£ISgLT#>ot^l -2 4£ 
mfflli* 1 - 2 4 a 1 1 
1-2 4 b^EHLTV^S, 



[0035] 

FIG. 3 is the figure showing the example of 
other composition of the plating apparatus 
based on this invention. 

This plating apparatus comprises the plating 
chamber 1-24 of a hermetic type in the plating 
part 1, in this plating chamber 1-24, the plated 
base plate 1-4 and the insoluble 
positive-electrode electrode 1-23 oppose, and 
are arranged. 

And it arranges an ion-exchange membrane 
1-25 between the plated base plate 1-4 and the 
positive-electrode electrode 1-23, and the 
anode-side chamber 1-24a and 
negative-electrode side divides the plating 
chamber 1-24 in chamber 1-24b. 



[0 0 3 6] 

mm) l-imsftoj 

*« l-l 2knMWLMZ.t£* 

tt^iftam 1-2 
2 siiMti i - i 3 

W 1 - 1 2©feotil - 1 it 



[0036] 

Moreover, the plating-solution tank 1-12 which 
accommodates a plating solution (for example, 
solution which made the cupric sulfate the 
agent) 1-1, and the electrolyte tank 1-13 which 
accommodates electrolyte (for example, 
solution which made the sulfuric acid the agent) 
1-22 are provided in the plating part 1. 
As for a negative-electrode side, with a pump 
1-14, the plating solution 1-1 of the 
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fttfEff l-20?r plating-solution tank 1-12 is supplied to 

iioTi^MJ^ 1 - 2 4 b chamber 1-24b through a filter 1-16 and piping 

fIIHil-24b 1-20, the plating solution 1-1, as for, this 

^ !±i * o # 1 — 1 negative-electrode side overflowed from 

Itfco^fti 1 - 1 2 <fc chamber 1-24b returns to the plating-solution 

9C4otl^o *fc, mMW. tank 1-12. 

Wl — 1 3 <DW$%k 1-2211 Moreover, the electrolyte 1-22 of the electrolyte 

— 1 5 Hi *9 7 4 As? tank 1-13 is supplied to anode-side chamber 

1 - 1 7&l>*Ifi<i 1 — 21 Srii 1-24a through a filter 1-17 and piping 1-21 with 
ot|ftftll-2 4aCM a pump 1-15, the electrolyte 1-22 which 
£;ft^ RBMSfflJlil 1 - 2 4 a ^ overflowed from this anode-side chamber 1-24a 
b fo&tittitzWMfli 1-2211 returns to the electrolyte tank 1-13. 
tMl- 1 51- 

[0 0 3 7] [0037] 

£fc, IfSSP 2 Wipjitfi 2 - Moreover, an adjustment tank 2-25 is installed 

2 5 ffcMWffi 2 — in a control part 2, an ion-exchange membrane 
2 5 t:ii^ty^l2- 2 7 2-27 is installed in this adjustment tank 2-25, 
d^g^tt, ^HH 2-2 5 the anode-side chamber 2-25a and 
f*J SrlirHftiJiE 2 — 2 5 a £ negative-electrode side divides the inside of this 
ftij ^ 2 - 2 5 b Id EES tti/^ adjustment tank 2-25 in chamber 2-25b. 

5 0 BMSfii]^2 - 2 5a te^fi? As for anode-side chamber 2-25a, the soluble 

^(DWiWmM (#'JxJ4\ 1$ ] Jy positive-electrode electrode (for example, 

9®fiM) 2 — 2 8^@fig^H> phosphorus-containing copper electrode) 2-28 

Pifefl'lil 2 — 2 5 b fcfiB^S® is arranged, as for the negativerelectrode side, 

IS2-2 9 ^l/^W^ 2 — it sandwiches an ion-exchange membrane 

2 7SrttA/t?JtlR]LTEa$tt 2-27, and in chamber 2-25b, the 

Tt^o £ x IS§® flfi? 2 — 2 negative-electrode electrode 2-29 opposes, and 

8 t &fHW£ 2-2 9iOfllc is arranged at it. 

fiPSW^^2 - 3 5 ^^^^ Moreover, between the positive-electrode 

%%WMW&2-2 electrode 2-28 and the negative-electrode 

WiM 2 — 29 \zffife(T>%M& electrode 2-29, the adjustment-tank power 

ilft/^S <fc 9l^iot^5o source 2-35 is connected, it supplies electricity 

a fixed electric current from this 
positive-electrode electrode 2-28 to the 
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negative-electrode electrode 2-29. 

[0 0 3 8] [0038] 

£fc, KftMI^2 — 2 5 a {dfi Moreover, a plating solution 1-1 is 

feotSl-i ^iR^^tts Pi accommodated in anode-side chamber 2-25a, 

t&WM 2 - 2 5 b tdteHfilM 1 as for the negative-electrode side, electrolyte 

- 2 2 tfi&^£thXi^6 0 1-22 is accommodated in chamber 2-25b. 
|SJMMiJ^2 - 2 5a izitflijtW Moreover, from the replenishment tank 2-3, in 
2 - 2frbW<MStik2 - the plating solution 2-5, anode-side chamber 
ffi^clf 2-3^)^i6ot^2- 2-25a arranges the replenishment tank 2-2 to 
5 ffi^Elf 2-17 /^b^P the adding agent liquid 2-4 so that the adding 
Mifc2-2 O&mSXZ agent liquid 2-20 can be supplied from the 
^ftoTl^o Sfc, PtSf'J^ replenishment tank 2-1 7. 

2 - 2 5 b {c(iM^Elf2 -.2 3 Moreover, it is arranged so that a 

frhWMW. 2 — 3 6£rtf^7°2 negative-electrode side can supply electrolyte 

- 2 4 fc <fc <9 Wlo-Ct 5 J: o 2-36 to chamber 2-25b with a pump 2-24 from 
'ioTt^o the replenishment tank 2-23. 

[0 0 3 9] [0039] 

~ktz, Iffeil^ 2 — 2 5 a Mte Moreover, a pump 2-30 and a temperature 

^y^2-3 0i®!ll|i^2 regulator 2-32 are connected to anode-side 

- 3 2 fiUfeWiZfrh. WiMM^. 2 chamber 2-25a, it maintains the plating solution 

- 2 5 a <£>#>o#fl£ l - l Srj^f 1-1 of anode-side chamber 2-25a to fixed 

£tf>fi^ai^1--5 <£ 5 (c&o temperature. 

"CV^„ Pi^-fli|^2 — 2 Moreover, as for a negative-electrode side, a 

5 b{C/^V7°2-3 1 i:f£Si pump 2-31 and a temperature regulator 2-33 

fiS2 - 3 3&&$i£ti^ US are connected to chamber 2-25b, a 

tt'M 2 - 2 5 b <£>flM?*& 1-2 negative-electrode side maintains the 

2 J; o electrolyte 1-22 of chamber 2-25b to fixed 

(u^oti/^o temperature. 

[0 0 4 0] [0040] 

fco#^l»Ii^il-13 As for the negative-electrode side of the 

t MSG 2 <Z>Hg« 2-2 5© electrolyte tank 1-13 of the plating part 1 , and 

mmiMM2 - 2 5b mi^5R the adjustment tank 2-25 of a control part 2, 

I>* 6 -C^gE£*^ xK^T 0 2 — 3 chamber 2-25b is connected for piping 5 and 6, 
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4t'|ISli2-2 5b(DM it sends the electrolyte 1-22 with which 

<DifflHE&titzMM'(& 1 — 2 2 &- concentration of chamber 2-25b was adjusted 

WMffi.tfl 1 - 1 3 tdii t? % *Ky as for the negative-electrode side to the 

7° 1 - 1 9 -Cl$?M 1-13 electrolyte tank 1-13 with a pump 2-34, and, as 

©tli 1-22 2 for a negative-electrode side, the electrolyte 

-2 5 btc^ti, fi$?i£1il 1-22 of the electrolyte tank 1-13 is sent to 

- 1 3 (DMM^M&^PJj^fD chamber 2-25b with a pump 1-19, it maintains 

i$. If W i~ -5 J: 9 (c^cotv^ concentration of the electrolyte of the electrolyte 

-5o tank 1-13 to a fixed value. 



[0 04 1] 

i - 1 2 i: tra 2 (Dm^inm 

2-2 5 a filfll : 3 / S.I>*iaW4 
£ tb, Mtl^ 2-25 

fto#7$l - l^;jfy7°2-2 
1 £<fc 19 y 4>v$ 2- 1 1&0 
g21ff3£ilLTfto#^1f 1- 

1 2izmt>ti, tbotmw 1- 

1 2<£>#>o#?£l - 1 Ji/fcV^ 
1 -8^J:t)SaW4^iiLTH 
^Mi|^2- 2 5 a ^i£<b*K ft 
o#f£ffil - 1 2(D#)o# f&l 

- 1 ^F^^^St/a^M 



[0041] 

Moreover, anode-side chamber 2-25a of the 
plating-solution tank 1-12 of the plating part 1 
and a control part 2 is connected for piping 3 
and piping 4, the plating solution 1-1 with which 
a composition of anode-side chamber 2-25a 
and concentration were adjusted is sent to the 
plating-solution tank 1-12 through a filter 2-11 
and piping 3 with a pump 2-21, the plating 
solution 1-1 of the plating-solution tank 1-12 is 
sent to anode-side chamber 2-25a through 
piping 4 with a pump 1-8, it maintains the plating 
solution 1-1 of the plating-solution tank 1-12 to 
the fixed component and fixed concentration. 



[0 0 4 2] 

± t e $f w to o # g t c & <^ 

X, fto§:gPl (Oftot^l - 

2 4 W^ftotSfe 1 -4 t^f 

mm&nmmnm 1-23 

- 2 4 bMoti 1 - 1 $*<D 

&m-(*> wz-&. cu 2+ ) 



[0042] 

In the plating apparatus of the above-mentioned 
composition, if a plating current is supplied 
electricity from the plating power source 1-5 
between the plated base plate 1-4 of the plating 
chamber 1-24 of the plating part 1, and the 
insoluble positive-electrode electrode 1-23, the 
metal ion in the negative-electrode side 
chamber 1 -plating solution 1-1 of 24b (for 
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o 1-4 (D^EC example, Cu 2+ ) will attach to the surface of the 

ft^L, &M&o#M£rffM;i~ plated base plate 1-4, it forms a metal plating 

6 0 rwftottlillttlffil film. 

— 2 3 cDiSlf^i b0 2 0 2 gas is discharged near the positive-electrode 

IMM l-24af electrode 1-23 during this plating, PH value of 

-2 2(7)PHffi^T the electrolyte 1-22 in anode-side chamber 

1 -24a falls. 

[0 0 4 3] [0043] 

HSllfR 2 (DMMW 2-25 When an electric current is supplied electricity 

fRfenW&Wfe *a y from the adjustment-tank power source 2-35 

yffiWM) 2 — 2 8 k &1&Wfii between the soluble positive-electrode 

2 — 29 (DWz^s&ffifiM 2 — electrode (for example, phosphorus-containing 

3 5 frhWLM&MMIr 2> t , Hi copper electrode) 2-28 of the adjustment tank 
Wtffi2 - 2 8 3&>£>&JR>f 2-25 of a control part 2, and the 

(#iJxJ2\ Cu 2+ ) #s^tfJL, negative-electrode electrode 2-29, a metal ion 

£>o#r$l - 1 3ryM (for example, Cu 2+ ) elutes from the 

Btifi±.&Z>k&\Z., MM 2 positive-electrode electrode 2-28, while the 

— 2 9 Wi£{§{CH 2 M^^tktU metal ion concentration of a plating solution 1-1 

IIIJi2-2 5b [ f l © goes up, H 2 gas is discharged near the 

MMM 1 - 2 2 <D P Hir^-t^ negative-electrode electrode 2-29, PH value of 

6 0 w»^JR>f.^"^flt^(Dii5V^ the electrolyte 1-22 in negative-electrode side 

#>o#y$ 1 - 1 ^/Jf>7 P 2 - 2 chamber 2-25b goes up. 

ltdcfc^. fcot^lOfeo^ It can replenish a metal ion by sending the 

fcffl 1-12 \Zt£ & r. t \z X plating solution 1-1 with this high metal ion 

<9> concentration to the plating-solution tank 1-12 

7^T*# 5 Q of the plating part 1 with a pump 2-21 . 

[0 0 4 4] [0044] 

±1E&o^^it(Dfeo^£l$ 1 \t The plating part 1 of the above-mentioned 

9 I) —y/u—A^a)? ]) — plating apparatus is installed in 1st room where 

©iwiv^ 1 ©^M(£|S:B£ti> the degree of cleanness of a clean room etc. is 

IfJIgR 2 fi^— v- j y-r-r/u— high, a control part 2 is installed in 2nd room 

y — >Jg<D{£v^2 where the degrees of cleanness, such as a 

%Hk\z.WtWL&friZ> 0 fcotil utility room, are low. 

-2 4©MtHl-2 3li^ The positive-electrode electrode 1-23 of the 
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i^M\&X*fo?>frib, BMSIISs 1 plating chamber 1-24 is insoluble, therefore 

— 23 0)3£&£rfTft 0 w t lift Maintenance operation of the plating part 1 

<> ^ V — >^,(D^^ 1 <£>pP which did not perform exchange of the 

Mf-Ixii£2x/c£>o#£|$ 1 <D/ positive-electrode electrode 1-23, and was 

y^-^yxjfe^fefhH^lgbti: installed in 1st room where the degree of 

5 0 iztz s — 2 5(Df| cleanness is high becomes almost 

2-28 fii§ft¥f£-Cfo unnecessary. 

*9 s Moreover, the positive-electrode electrode 2-28 

1-<5i&^fc5ri\ :©^r of an adjustment tank 2-25 is solubility. 

>f ftiyM^lfflsi 2 — 28 <D3£lfef|= Since it exhausts, it is necessary to exchange 

] J—>&<Di&\,^2(DW> regularly. 

MX^i^l b J&^felBJSte&V^ Since clearing work of this dirty 

positive-electrode electrode 2-28 is performed 
in 2nd room where the degree of cleanness is 
low, it is satisfactory. 

[0 0 4 5] [0045] 

too 1 — 2 4 (DBMS* Moreover, the generating discharge of the O2 

fifllil 1 - 2 4 a <7)BMg|i#6 1 - gas is carried out near the positive-electrode 

2 3 ©iS#*»& 0 2 electrode 1-23 of anode-side chamber 1-24a of 

^tti^ix, WSW 2-2 5 opt the plating chamber 1-24, the generating 

WMM 2 — 29 <7) jftfgrt* h H 2 discharge of the H 2 gas is carried out near the 

#*jW5£j&tti£;ixStf s , -bffi negative-electrode electrode 2-29 of an 

^i^t-too^^l itm 1 »§R adjustment tank 2-25. 

JUMWagfl 2 f 3^ 2 <Z)g|$I|{£ti3: However, as mentioned above, the plating part 

fE£tiTl N <5/^£^ ^ZLfrbZ. 1 is installed in 1st room, and the control part 2 

thb<D0 2 jf*RTfH 2 Jfx\$ is installed in 2nd room, therefore 

SU* |c;fc^fc&tB-ec*3fc£±#f Fromj here, it can discharge these 0 2 gas and 

£ Ll\> H 2 gas to atmospheri c air separately , and it is 

desirable for safety purpose. 

[0 0 4 6] [0046] 

m4fi;£3PJ1^5feo#2£fi FIG. 4 is the figure showing the example of 

<DftL(Dffi f&M&TFirMVfo&o other composition of the plating apparatus 

^:feo#^g^(g| 3 JtZTjk-j-lbi based on this invention. 

%^Wib5&?£Z)&Jt, W\3<D$> The point of view that this plating apparatus 
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i - 1 3Wfcotiti 

- 1 2 $r^LT^5^tfc 

- 2 5 Dfig&ffllg 2-25a^ 
bfeo^f^l- 1 £#^2- 
21iC = t'37^7U^2-ll& 
l>*gflt8£iILT s ffgfeot 
il-24 1-24 

Mcfly&-f 5£#f^ glim 

11-24 b^bfe^HttS/c* 

otii-i m^StiIlt 

SUSHI 2-25 ORiffifliJ^ 2 - 
2 5a {CMLTV^o 



differs from the plating apparatus shown in FIG. 
3 is a point of view of having removed the 
electrolyte tank 1-13 and the plating-solution 
tank 1-12 from the plating part 1 of the plating 
apparatus of FIG. 3. 

And it lets a filter 2-11 and piping 8 pass for a 
plating solution 1-1 with a pump 2-21 from 
anode-side chamber 2-25a of the adjustment 
tank 2-25 of a control part 2, while the 
negative-electrode side of the direct plating 
chamber 1-24 supplies chamber 1-24b, it has 
reconstructed the plating solution 1-1 as for 
which this negative-electrode side overflowed 
from chamber 1-24b through piping 7 to 
anode-side chamber 2-25a of an adjustment 
tank 2-25. 



[0 0 4 7] 

5ek, Mit2-2 5(Dmmm 

2 - 2 5 b (DMMW 1-22 
&tf s S'72-3 4K«fc<9, 7 4 
7Rm?M 9 £ii L 
Tlgfeotil-2 4^i 

tom-2 4 a\murr&k& 

fc, IMIll- 2 4 aj&»fe*> 
UtHfci»» 1-22 
1 0 LTHStt 2 - 25W 
lilli 2 - 2 5 b (CM LTV ^ 

a 07&#0&lMtttf 1 - 2 
3 ©iS# «fc 9 0 2 

5<dt% sa^i o 

1-3 2T#*&#££-£5 0 



[0047] 

Furthermore, while the negative-electrode side 
of an adjustment tank 2-25 supplies the 
electrolyte 1-22 of chamber 2-25b to anode-side 
chamber 1-24a of the direct plating chamber 
1-24 through a filter 2-37 and piping 9 with a 
pump 2-34, the negative-electrode side of an 
adjustment tank 2-25 has reconstructed the 
electrolyte 1-22 which overflowed from 
anode-side chamber 1-24a to chamber 2-25b 
through piping 10. 

At this time, O2 gas occurs near the property 
positive-electrode electrode 1-23 of the 
insoluble solution of anode-side chamber 
1-24a. 

Therefore, it lets piping 10 remove gas with the 
gas removal valve 1-32. 



[0 0 4 8] 



[0048] 
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y - >&<Di&\, ^fi 2 w^micis 

icj;^, fto#£M Citt^ yf 



And the plating part 1 is installed in 1st room 
where the degree of cleanness of a clean room 
etc. is high, a control part 2 is installed in 2nd 
room where the degrees of cleanness, such as 
a utility room, are low. 

By doing in this way, most equipment which 
needs a maintenance is eliminated in the 
plating part 1, composition becomes still easier, 
therefore 

It compares the effect to the plating apparatus 
of FIG. 3, furthermore, the outstanding effect 
that there is no possibility of contaminating 1 st 
room where the degree of cleanness is high is 
acquired. 



10 0 4 9] 

2 4 1 - 2 4 a tm 

m®m i - 2 4 b KEw-rs'f 



; 2- 2 



5 ^liii 2 - 2 5 a t mm 

MM 2 - 2 5 b liEItS'f * 

6 flfl K PS £ £ *i S t> tf) T* {* ft 



[0049] 

In addition, in the plating apparatus shown in 
FIG.3 and FIG.4, the ion-exchange membrane 
1-25, as for, an anode-side chamber 1-24a and 
negative-electrode side divides the plating 
chamber 1-24 in chamber 1-24b may not be 
limited to an ion-exchange membrane, and a 
porous membrane is sufficient as it. 
Moreover, the ion-exchange membrane 2-27 
which sections the adjustment tank 2-25 of a 
control part 2 into an anode-side chamber 2-25a 
and negative-electrode side chamber 2-25b is 
not limited to an ion-exchange membrane, but 
may be the film which has high ion 
permselective. 



[0 0 5 0] 

fc7jk1-ffijfc(D ft o # ^SIC jo V n 

t, »o#»l$rR11-rS*l 



[0050] 

Moreover, in the above-mentioned example, in 
the plating apparatus of composition of being 
shown in FIG. 1 - FIG. 4, the example which 
makes a clean room 1st room in which it installs 
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Lfc#\ ^ y — >/u~Ms> the plating part 1 was shown. 

KiPJIaE: 1> <£>~Cfi& < \ ^ However, what is sufficient is just the high room 

V # y — >"<>^\ or region of the degree of cleanness of not the 

9 V —ytfy ? *¥£(D? V — 1/ thing limited to a clean room but a clean booth, 

&<D^i\t^mXltf$i$LX*fotUt a clean bench, a clean box, etc. 

[0 0 5 1] [0051] 

£/c, ±ISH 1 TiMEl 4 HiTjvf Moreover, in the example of composition of the 

too^^flW^ $c0iJl?H, #>o plating apparatus shown in above-mentioned 

£ WM 1 - 5 o # £|5 1 ^ FIG. 1 - FIG. 4, it is illustrating so that the plating 

Wt^% 1 ^pBM(-lxE"f Set 5 power source 1-5 may be provided in this 

[zMtf LTV^5#\ ^.cofeo# plating part 1 and it may install in 1st room. 

WMsl — 5 &*WMp2&Wt\IL& However, it may provide this plating power 

tLTV^S^ 2 <7)^Mk:Ix&:}\ ^ source 1-5 in 2nd room in which the control part 

dT^^pfE^S «t 9 MflfijcLT 2 is installed, and it is sufficient to comprise so 

h <t V \ I t^i ^ that electric power may be supplied from this. 

fco^iil-5»^y7ty By carrying out like this, it can also perform 

xft^i> < g&U2i*WlWi£tiZ> maintenance operation of the plating power 

% 2 ®SI"C1t^ bZt source 1-5 in 2nd room in which a control part 2 

So «M£i&o£«Kl-5t;:tf is installed. 

fl^£rffl^6iKH3\ ^ t* >f When using an accumulator particularly for the 

ftllflTftltf)^ yffy^ftiS: plating power source 1-5, maintenance 

9 y-^S^ffiv^ 2 (7)^5MT\ operation of a dirty accumulator will be 

'ijtio Z. bfcfcty N £p£H/\, performed in 2nd room where the degree of 

cleanness is low, it is desirable. 

[0 0 5 2] [0052] 

£fc, ±fSHI 1 75MEI4 {Ct?:^ Moreover, it comprises from an example of 

#>o#2£fi<EMf j^iJ-Cfi, if® composition of the plating apparatus shown in 

<£>£>o££M (c^tLT lf@<£>tf above-mentioned FIG. 1 - FIG. 4 so that one 

SpB^rlxtt S <t o izffijft LTV^ control part may be provided to one plating part 

LT, ltig<Df3ig|5 2£13:H\ However, to the multiple plating part 1, it 

W&U<D)b'i%U l l <£>£tf provides one control part 2 and installs the 

HKf&SU HBWfS^S: multiple plating part 1 in 1st room, it may 
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% 2 £>g&g£&»j\ 1 flU^W M provide one control part 2 in 2nd room, and it is 
g|5"C*1i$d@<E>#>o# gBSrfJlT* sufficient to comprise so that a multiple plating 
# -5 <t 9 l^ff $ L X t> =fc V \ part can be managed by one control part. 



[0 0 5 3] 

*fc N ±mm i Jb^.m 4 ^-r 

5 $ y - y ^co jj£v ^ 2 cOoPM 



[0053] 

Moreover, it omitted in the example of 
composition of the plating apparatus shown in 
above-mentioned FIG. 1 - FIG. 4. 
However, it installs equipment which needs a 
maintenance, such as a flow meter which 
measures the flow of liquid, such as a plating 
solution and electrolyte, a pressure indicator 
which measures the pressure, and a 
thermometer, to 2nd room where the degree of 
cleanness in which a control part 2 is installed is 
low. 

A fear of this contaminating with these 
maintenances 1st high room which is the 
degree of cleanness in which the plating part 1 
was installed disappears. 
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[0054] 

In addition, in the above-mentioned example of 
Embodiment, it used the plated body as plated 
base plates, such as a semiconductor wafer. 
However, naturally it is not what is limited to a 
base plate. 
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mm ©'Ml [ADVANTAGE OF THE INVENTION] 

i£k±Mffl L7t J: o }c#ff^^{c As explained above, according to invention 

f2l£0)^ f ^H-<fctUi\ TfSWJ: given in each claim, the following outstanding 

0 h ti<5 0 effects are acquired. 
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According to invention of claims 1 thru/or 4, it 
installs the equipment which needs 
maintenance operation in a control part as 
much as possible, it makes a plating part to 
perform the maintenance of the degree of 
necessary minimum. 

Since it installs a plating part in 1st room, and 
installs a control part in 2nd room, the 
contamination from a plating part can provide 
the plating apparatus of not contaminating with 
various kinds of maintenance operation of a 
control part 1st room in which the plating part is 
installed few. 
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[0057] 

Moreover, according to invention of Claim 2, O2 
gas occurs near the insoluble positive-electrode 
electrode of the plating chamber of a plating 
part, h 2 gas occurs near the negative-electrode 
electrode of the adjustment tank of a control 
part. 

However, the plating part and the control part 
are installed in the separate room, therefore 
It can p rovide a high safety plating apparatus by 
discharg ing to atmospheric air separa tely, 
withou t discharging Q 2 gas and H 2 gas to the_ 
same place. 

Moreover, let the positive-electrode electrode of 
the plating chamber of a plating part be the 
insoluble positive-electrode electrode, therefore 
It can provide a plating apparatus without the 
need of performing dirty positive-electrode 
electrode clearing work in 1st room in which the 
plating part was installed. 
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Moreover, according to invention of Claim 3, let 
1st room in which it installs a plating part be a 
clean room, let 2nd room in which it installs a 
control part be a utility room. 
Therefore, it is made to perform maintenance 
operation with a possibility of contaminating the 
clean room where the advanced degree of 
cleanness is demanded, by a utility room as 
much as possible, a contamination of a clean 
room can provide the plating apparatus which 
can be avoided as much as possible. 
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[FIG, 1] 

Wt(OiMf& It is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 



[0 2] [FIG 2] 

fc^fl\z&&£><>%^\B.<D$tf$, It is the figure showing the example of 
M&TF-tMX'h&o composition of the plating apparatus based on 

this invention. 



[13] 



[FIG 3] 

iOffiffc It is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 



[14] 



[FIG 4] 

l .<DWtf& It is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 
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Vt^k<Dt>-o %'i&W.F> j Mf&$\ : &7F It is the figure showing the example of 



-tMX*&Z> 0 composition of the plating apparatus of the past. 

[HI 6] [FIG 6] 

^7l5ro#>o#^g<7)fi/&#y£;?n; it is the figure showing the example of 

i"HI"Cfo'5o composition of the plating apparatus of the past. 

m^<Dmm ] [description of symbols] 

1 feotgfi 1 Plating part 

1-1 #>o£f& 1-1 Plating solution 

1-2 feot^f 1-2 Plating tank 

1-3 WjUMtfe 1-3 Positive-electrode electrode 

1-4 |££> o f 1-4 Plated base plate 

1—5 #>o#1t$il 1-5 Plating power source 

1-6 tfyy 1-6 Pump 

1 — 7 ffi.SPfinl§ 1-7 Temperature regulator 

1-8 #^7° 1-8 Pump 

1 - 9 Sftft&A 1-9 Base-plate holder 

1-10 /I'SW 1-10 Sealing member 

1-11 1-11 Casing 

1-12 fcot^ttf 1-12 Plating-solution tank 

1-13 fiftftftftf 1-13 Electrolyte tank 

1-14 Tii^y 0 1-14 Pump 

1-15 tfy? 1-15 Pump 

1-16 7^;^ 1-16 Filter 

1-17 1-17 Filter 

1-19 tSv? 1-19 Pump 

1-22 MMffi. 1-22 Electrolyte 

1-23 mUm® 1-23 Positive-electrode electrode 

it^ftt) (insolubility) 

1-24 #>o#^ 1-24 Plating chamber 
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1-2 5 ^^-VXIWR 1-25 

1-26 &£fR®&. 1-26 

1-2 7 4*>&&m 1-27 

1-28 NMiWE 1-28 

1-29 |Hg| 1-29 

1-3 0 #^7° 1-30 

1-3 1 PS^f 1-31 

1-3 2 1-32 

1- 33 ifflflfi 1-33 

2 fSgfS 2 

2 - 1 Hftflr 2-1 

2- 2 m%m 2-2 

2-3 ffi^ff 2-3 

2-4 ffiftPftlft 2-4 

2-5 &o#^ 2-5 

2-6 ^y/ 2-6 

2-7 if^yf 2-7 

2-10 7^7° 2-10 

2-11 -7^/1^ 2-11 

2-14 2-14 

2-15 2-15 

2-17 2-17 

2-20 »#J*& 2-20 

2-2 1 /If^T 0 2-21 

2-23 mm 2-23 

2-2 4 #^7° 2-24 

2-25 mMW 2-25 

2-26 §£M 2-26 

2-2 7 2-27 
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Ion-exchange membrane 

Temperature regulator 
Ion-exchange membrane 
Positive-electrode electrode 
Negative-electrode electrode 

Pump 

Adjustment tank 
Gas removal valve 
Adjustment-tank power source 

Control part 
Adjustment tank 
Replenishment tank 
Replenishment tank 

Adding agent liquid 
Plating solution 
Pump 
Pump 

Pump . 

Filter 

Pump 

Temperature regulator 

Replenishment tank 
Adding agent liquid 
Pump 

Replenishment tank 
Pump 

Adjustment tank 
Analyser 

Ion-exchange membrane 
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2- 


2 8 


mrnmrn 


2-28 


Positive-electrode electrode 


2 - 


2 9 




2-29 


Negative-electrode electrode 


2- 


3 0 




2-30 


Pump 


2 - 


3 1 




2-31 


Pump 


2- 


3 2 




2-32 


Temperature regulator 


2- 


3 3 




2-33 


Temperature regulator 


2 - 


3 4 




2-34 


Pump 


m 


1] 




[FIG 1] 






2-5 



| 1-6 1-7 



1:&o*tt 



1 1-1:to-3$« 2-1 

1-*:«>o*« 2-2 

1-3:ttS«ffi 2-3 
1-4:**>oifc« 



Configuration example of plating apparatus related to this invention 
1: Plating part 
1-1: Plating solution 
1-2: Plating tank 

1-3: Positive-electrode electrode 

1- 4: Plated base plate 
2: Control part 

2- 1 : Adjustment tank 
2-2: Replenishment tank 
2-3: Replenishment tank 
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[FIG. 2] 
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AW 
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Configuration example of plating apparatus related to this invention 
1: Plating part 
1-1: Plating solution 
1-2: Plating tank 

1-3: Positive-electrode electrode 
1-4: Plated base plate 
1-9: Base-plate holder 

1- 11: Casing 
2: Control part 

2- 1 : Adjustment tank 
2-2: Replenishment tank 
2-3: Replenishment tank 
2-17: Replenishment tank 
2-26: Analyser 
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¥ 1-17 1-16 1 ^ig 
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[FIG. 3] 
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Configuration example of plating apparatus related to this invention 
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[FIG. 4] 
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Configuration example of plating apparatus related to this invention 
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Configuration example of conventional plating apparatus 
1: Plating part 
1-1: Plating solution 
1-2: Plating tank 

1-3: Positive-electrode electrode 

1- 4: Plated base plate 
2: Control part 

2- 1 : Adjustment tank 
2-2: Replenishment tank 
2-3: Replenishment tank 
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[FIG. 6] 




^l^lbj ^1^31, 
17 |L >av/| J ^L^wv. 



1?2 7m /?i 7/2^23 

2-4 2-5 2-20 2-36 



1-28:1 
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1-24:tt-3£Sf 2-3:«5tW 

1-25:-f*->aaffi 2-17-ttftg 
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Configuration example of conventional plating apparatus 
Configuration example of plating apparatus related to this invention 
1: Plating part 
1-1: Plating solution 
1-4: Plated base plate 
1-22: Electrolyte 

1-23: Positive-electrode electrode (insolubility) 

1-24: Plating chamber 

1-25: Ion-exchange membrane 

1-27: Ion-exchange membrane 

1-28: Positive-electrode electrode 

1-29: Negative-electrode electrode 

1- 31 : Adjustment tank 
2: Control part 

2- 2: Replenishment tank 
2-3: Replenishment tank 
2-17: Replenishment tank 
2-23: Replenishment tank 
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THOMSON SCIENTIFIC TERMS AND CONDITIONS 

Thomson Scientific Ltd shall not in any circumstances be liable or responsible for 
the completeness or accuracy of any Thomson Scientific translation and will not be 
liable for any direct, indirect, consequential or economic loss or loss of profit 
resulting directly or indirectly from the use of any translation by any customer. 

Thomson Scientific Ltd. is part of The Thomson Corporation 

Please visit our website: "www.THOMSONDERWENT.COM" (English) 

"www.thomsonscientificjp" (Japanese) 
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